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(54) POLYMER-BASED ELECTRODE AND 
ELECTROLYTE PRODUCT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To fabricate an 
electrochemical battery having a variety of improved 
performances and properties by combining electrodes 
and an electrolytic material with porous polyvinylidene 
fluoride in the battery including a positive electrode, an 
absorber separator, and a negative electrode. 

SOLUTION: In a product incorporating an 
electrochemical battery including a positive electrode, an 
absorber separator, and a negative electrode, the positive 
electrode contains carbon LixMnO^ (wherein x is 1 or 2), 

carbon LiNiO^ or carbon LiCoO^ combined with a porous 

polyvinylidene fluoride copolymer. The negative electrode 
contains carbon LI combined with a porous polyvinylidene 



fluoride copolymer, and further, the absorber separator 
contains an electrolyte composed of a solution of at least 
one kind of Li salt (such as LiPF^) combined with a 

porous polyvinylidene fluoride copolymer. Consequently, 
it is possible to provide the electrochemical battery in 
which the active substances can be used more effectively. 
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1 

[ft *3S 2 ] ^7L«^ y y y^^-^^^ygSKM^f 

y *ft:tf:=^yxv. ai^^?&4fy #^^:tf:=^yx>^:7^'- 
[If 3 ] #7LK4^ y »ft tf y y *{t: tf 
[fs*:JS 4 ] ^am^ y ^fi: tf ^ y ^/^a^^fb if y 

imMmr] iE<^^>miia^7LK4^y *fktr::^yy=v:3 

:^])'^—tm^-^t:>^tl±:^-'^->l^ ix Mn04 

xt^ lXt*2T*fe^) . Tj^VL i N i X 

y-o 

tfi^« 8 ] T y y-^-^ ir/N° I/- ^ -;5Stff|E^TL 

Fe . L i C 1 O4. L i N (C F3 S O2 ) 2 . Li 
PF4 . L i CF3 SO3 Xf^L i S b FoXh^. IS 

im^m 1 0 ] i^m:^mm^iLn^^ y tr:=^ y 
memm<D^<y'rv-o 

[fs*« 1 1 ] jEmiimm^nm^^ y If ^ y 7^ V 

:=i/i^y ^ffic^'g'tp^tt/c;^/— v1^>-L Mn04 

±y<u-^-:^^nt}m^llW^^])^it^^Vv'>^ 

:^V'^-tm^'^t>^t\.tzL i PFe ^^b^^mMW^ 

^^-Eo:^<^^sffj|s^Hig7K y ^ft tf y V ^ y 



(2) 1#M^8 - 2 5 0 1 2 7 

2 

[fS^^i 4] /Ky »{btf:::^yx>'^^:^y-^-4'i^ 
Itf*^i 5] :;ffy ^fbtfrnyxVT^^xKy •^-^'{^ 

10 1 2|E®(7)/-<'>xy-o 

[tS*3Bi 7] ^y #^blfr:^y7=V;a5^i^JMS4^y-^- 
[fs*jsi 8] :^Dmt^^Vy^>miitm^x\^m 
im^mi 9] ^^vm\i^^vr^>mu\:.m^\^xo 

*JSl. 4Xf^6|Ee<^Mp"po 

[fs*3S2 1] ^vm[:^=-vv'>':!f)mm^x<^xm 

[t«*«2 2] :^Ky *{blf::^y f^V^^a-zlf y #{blf 

Iif*^2 3] ;5Ky ^{[^ifr^yxv^asis-^y *fbif 

::^yy=VT*fc^. 4Xf*6iagc(?5Kp^Po 
[fi*^2 4] Tffy ^{t;tr::^yy=V;55a-7Ky 

- y X v-efe "9 ^ - y ^ft: tf y y=^>^^M5t-r ^ 

n 

PPo 

[iS5|^«2 6] M^^^i^^-miiB^^MT^^^Mitm 

PPo 

[If*:® 2 7] ^])^it\f^Uy'>'r^r^ y/i-^y-e 
[f»*«2 8] /Ky *fbtf:=iy 7^>';55r:^ y /i-7Ky 

Ofig%^:/ VK^tufc. If*:® 1. 4 
Xt^6ia«(?^fip"po 
40 [5&P.gcop*s/^!ffcP^] 
[0 0 0 1] 

\^Tyy-y< ir^-^ u—^-^s^TLK-^^^^ y 

^*bJLor>^'y-/< irz-^u-^-^s^tb^ffi^-^ 

:b$tv/cm«iw^#-r^. m^fb^s^mm (ceii) (* 

battery t cell t ^^mir ^fci^ 

50 
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[0 0 0 2] 

lVt^<O^Wr] Guyomard&OTarasconfi TAdv. Mater. 
J . 1994. 6. m^^. 1^408-1 2W(0 

V — (Rocking-Chair or Lithium-Ion Rechargeable L 
ithium Batteries) J ffLV^y^!>i^^ 

[0 0 0 3] ^m<OV'f'^^y<yTV-l^. lEmtL^X 

W-t" -5 ^iA^ (intercalation) |^3|S^^fflV^TV^yc:o 
m^iZ-^UP^lt \^)^^ JU:7.if.:yV' (lithium sponge) J 

[0 0 0 4] — jsJcy f'l>i^m^fe^^^p"pfL^tuTv^^;6^ 
y ^ ^7 j^wmt y ^ i> i^^®^r/?KJK#mm^K<^ 

r;;?i^7^ >->/j ^y ^^^A^s^^^^^^y-do/^j^s 
orv^5o ::ix^(^y ^^7AS*ti, y^t^A^s^^ 

^iir-rt^y ^^A^:^>^^-g-:^L. r (7) y 

^5 >^ /u-o imm:^WiM.<om 2 o cd ^i^^^w^sf ( 2 

J$[tti(deintercalate) f^o t^oT. m*4'r*f--f ^ /L- 

[0 0 0 5] cz >;/^r>'^^:^rr>^P— ^ti:. $fiS?feRT 
ig?^KjAl^WJ|sf^5^^g*f*^.e;^-oyh(^T% 1 9 9 o^mt^h 

ftAc:ttT*S>>9 . :ittt*. SonyEnergytec Inc. {Z.^^:^ 
— yf-ly'L i C0O2 ^mioli Energy Ltd. \Z.X.^tl-'y^ 
>-L i N i O2 COffiffl{;io/^;a5 6o ^tl. Bellcorei^fS 
[^PH#^{-;^ — 4^'>L i. Mn2 O. \^m^<%n.^^< 
y'r^J—^m^L.fz. ( rj. Electrochem. Soc. J . 19 
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91, 138. 2 S 6 4(D Tarascon RXf^ Guyomard (D 

[0 0 0 6] ^y^:yi:^^zj^Ty<yr-V—lt^ Ml /W. 

^lEm (CPE) xmmm (e d xm^i^m (cn 

E) /M2 (D^lcJ:oT^:b1-:ii:;^5-e#. rrT\ c 
^ V>5^-(7)^'&^T*fc . E 1 fm^O^ffi^mt)? 1 

[0 0 0 7] ^fl'eivcD^^m^. gp-^Mi CPE El 
RXfM2 /CNE E U^. mW^^^^^J:V'^^J^^m 

mm {^fhi^^m c^mm mmti^xmo t-^bx 
rmmiiZ^^^xn^ x:^ y^>i^^:^Tmm^^^m^nx 

V ^ -5 ^t- f^B#l-S r -5 C P E a -fe f> (7) y ^ r> A £^ 

^tScaiS-t)^CNE:/nir;^i^^3tt^ y A(DffitiA^(;io 
[0 0 0 8] P :y^V^^^Tfl:*(-*5V^r^C^ll^ 

t i.xm±\^xmm(D\H^f^t}^m^^'itfzKiir^fz}^ 

[0 0 0 9] Bellcore^^jfi^. ^ft:^U^ii^V^{^K]mg[tC 

(EC) . ^^i^p^^/i- (DMC) . L i PFe ^mm 

O4 (^:i-e. xtiiXfi:2T*fc^) ^-g-^i- 

:^tlX\^^^-^(Di^COmmiZ\t.. L i A s Fe . L i C 1 
O4 . L i N (C F3 S O2 ) 2 s L i P F, . L i C 
F3 SO3 ^U^L i S b Fe ;05>a^^tU^o :ifhh(Dm 
mViRXfrn^l^ i PFe i N i O3 RXf 

:^ -^^>L i C0O2 mmf^^tm-^i^xh^. ^hi^ 
40 n y^>^=f'=r,Tmmmmz^\^^xm^^xh^t\^^5 

[0 0 10] :^ — 7^>L i X Mn2 O4 CO^A^^i^ffli- 

i/^^o ;^-4^>'«1^ic:4b^v^T^^SS]^oy 

xm^T^^^'^mm^^m^^f^^^^^xh^o ^y^!^^ 
(o;^2 5%f^. ^DS^'ft-ffits^tb. t>ti^s**{--y- 



5 

T% L 12 Mn2 O4 <Dm^f^^hfchir:it:^^t>^^oX 
i C o O2 ^U^L i N i 02 ;^7 — xHvWJ|S|-T*(* Plt^-rt^ 

[0 0 11] ^y^i^^^a:.Tmm<Dmm^&b\cmm 
^ ^^il0#p^c;5i^^^/^iiSr*^mi^^6^@^fcl9 (ciL 

<!r V"* 5 ^ t tio Tarascon^TJ^uyomardt^ TElec 

tro. Chem. Acta J. 1993. 38. 1221 

[0012] ^^t::. f^:;^c^ffl:l^;65;^-4^'vS:0^y 

::t>mm^i^mir^:^t^^^ Tarascon{3:J:oT7<^ffli|#fJ^ 
US 1 9 6 2 7 9-^?g^#^:lIB«$i^rv^^o Guyomard 
RXfUrascon\t^ Electrochem Soc. J . |g 1 4 

0^. mil-^ (1993^11>^) . 113071—8 
1M(C. ^ttf>(^n >^^V:5^^:^T3teS^-^<:yy'y 

[0 0 13] ®?tb.4'0 2ocDm^^cor^i^:rt^^^^^S 

±ffl^fi rElectrochemica Acta J . H 2 8 1 
983. ®5^. ^591-9 5 H^tJ^lg 6 ^8 3 
3-3 7 Mt^. ^y ^{t^I^^y7^>'ffl^^(^. ^?ai^T 

T {:i *5 V ^ T 4^ y V ^ e> 

fz^ :^>'mmmmhthfz:^K b^-b^t^t^^^Ky -^-^ 

J!)D b r i i :i J: ^ fe ^ , 
[0 0 1 4] t^^oT. ttj|S(^):^i^/5>^ibt>;e>^6J: 5i-> ^ 
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^:tz^mm\^. mmz-mmmtLxm^-'hth^mmRxf 
[0 0 15] ^f^H<7)^®--^oy ^^7i^cor ^-fe;=^fi. 

r tt ^ CO ^ ^ ^comm^^tf-r s ^ /CO T(7)a^/<e# 

S*«T*fe6o t>bt)7Ky-7-;i5S&^H(;Q|g®^ftab 

[0 0 16] Gozdz bl^^^^mm^^S 2 9 6 3 1 8 
^y<U—^—(Dm^^\^m^X:^])^it^=^])'f>=' 

"f^t 8 — 2 5%co^^f-:7/u;r/^:7^n \i° u :^ t (O 
20 V-^ — ^^^h^^o 

[0 0 17] 4#^6^/ce0^J^c^5v^r. Tzfy-y< — -^^^ 

U—^—l-i, 88:1 2<D^i\:.}f=^V "T^-^^-^y/l^ 
:^/U':fu\fU>:^])^ — ^<Dl. i P Fe <D^'^Uly:fy — 

T'fe«9. te*. lEmi^. ^(D^V -^—^^^S S:^—yi^>^y 
y>y^ L iMn2 O, RXll. i P Fe <b»^<&t5$tL. 

^ y #{t: ^ y 7=v /K y ^sm^ 1/ v-;^ — ^'j^;— 

SS;^— ;^K>-:/y';/>:^^U?(^bb i PFe iB^R^ 

[0 0 18] Menassen^fi TA Polymer Chemist's View 
On Fuel Cell ElectrodesJ {US 4 [HiaiSlliiPi v-V/K 
v^^A^*^ (Proceeding Of The 34th International 
Power Source S5Tnposium)} . 1990^6>^25 — 2 

8 0. ^4 0 8-1 oM(-. wmmffi<^i-*5(t^^y 

^fbtf^y^V/^-^ V<5^-^W%b. /Ky -7" h^:7/U'::^ 
40 /Wrn^^i/V (PTFE) j^?gStll^>tt-t-5 Iti^^tT^'^o 
TV^-5, -S■A6^/^tt1^{c::}oV^r^^?g^^K;55^^PTFE 
«i^cor^lC/h^<^.ffibTa@b. ^'>^co^Effl;&5 

St>fi^-efc6C0^ (i>EtfiS,WtC. tefg (phase-inversio 

n) fe^^v>/c/i^y »{l::tf::ly'rVS^^i-ov^T^*. 

[0 0 19] 

50 y-^^ — -fe/^°l-'-^-^#b. ffi4^a<o^ffi^i: "9^ 
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[0 0 2 0] ^h{c^ ^nuRxfm^^ummmRri 

ffii-t^^Stttt-g-zl^y -^—(^li^ (segregation) ^htlh 

[0 0 2 1] :itih(omjS.i^. ^m^^m'T-m^nmi^m 

^y<^y^])-\z.^v^xm^mm^h^fd^0o 
[0 0 2 2] ^tz^ ^m^mm. m^D'^'^j^r:' ^y^y- 

mh\c^\^^Lh. mmx\tmmm&m{^^ox^m^\^ 
[0 0 2 3] ^^^oT. ^^mmi-i. ztihco^^mmmcm 

[0 0 2 4] 

m:imH\^timm^m^7jk^thtim:^t:\z,xoxmm^^ 

[0 0 2 5] :itib(omj^Rxft<Dm<Dm^^m^ir^ 
^i.xfj:<mm^fhrz.:^^m(D^^Rrj^Mcmt 

^) Rx^Mm^^L. ::tihmmxi^rzfy-y< — 

[0 0 2 6] 

mmmxh^o 

[0 0 2 7] ^TLS^y ^{bt^^^y 7=V-? hV ^y^:^<D 



(5) ^m^S - 2 5 0 1 2 7 
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1 0 0 Ai . ^-m^ia^m 0 . 1 1 0 At . 

0, 1-^1. 5 ^(om^xh^xx\^\ unn^v^ 

19. fcV^yc 1/^*^0. 0 5'-^2 5 Ai . #t-*^0. 1--^ 
0. 5 At Xh^o 

[0 0 2 8] ^nmy^'j^it^f^-vf^tm^^t^^ti 
^mmxitmmKuni^^m'mm\z.mm^tifch<Dxh 

m^Rxf ixm ^mmm±{^:irLh<Dun^nm^'^ 

n<DmK:m^mKxn^^w<Dm:^^^m^m^'^^ r t 

[0 0 2 9] #?LK4f y »{t;bf::iy mmmmyf^ 

MsXi^m^^^- y ^it If ^ y xVfi&frr^feo r x v \ 
[00 3 0] ^y 5^ft:tf:=iy7^v;5Ky-r'-t^. 4^^/Ky 

X^i^4^y-^^(^v^Ttb:^)^^bJ5feoTV^T1iJ:<. =1 
T^y -r— ti#ft:lf^y ■7=Vi:^^ih:77i^::r/^:7"n t^'u-iy 
^ b < fix h ^ >-Xfi-^tL ^ (Dr^:*r <^ c9 

[0 0 3 1] *:^p.g(^ii:^{t^^6^]«^t^. ^m^y 

h y :y^^coKit^:^^^^H^y-^-^fflV^§c7>^Sit#i-^:^ 

[0 0 3 2] ^(r>mn.i\:^^mm\'i. ^vmt^^^^vv" 

30 V. i|#i;i7j^y 5*ft;tr::^y7=>(^4^^^y-^-4^i-'a^^t- 
c(Dmm^^ — hiy-/i-LxmAun\^ir^:itx 

[0 0 3 3] ::iODA^:^;^Jf y -^-^fflv^^— ot^flj^t^, 

y -^-f^ y -^^ <^ [u ic^^mx 
[0 0 3 4] m<DMci^m\:ii^\^^x. 4^y ^fLtfriy 

[0 0 3 5] iRptrfii|/^^®t;i:JoV^T. PVDFa<^:7 

50 ^ j\^j>.(D^mmmm^Mir^mmm^. m^m^^yf^'j 
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^<^hfix\^^^o mo. oMf/o. m^m 
0 . 2 4 0 ^ L < 1 ---i^ 1 0 

[0 0 3 6] ^/c. 4^y *fbtf:=^yx>'iB:lix(*T:/y 

So 

[0 0 3 7] /Ky *fl:if:=^y x:/^^. a. /3X(t7iE^ 
^ i6 S i3 ^ b V ^o 

[0 0 3 8] gmci. m^{b:^^m?&^trAi-S/ci6{;i 
^ v^ ^, ^ y *ft; tf y X vtdt^. HMfM^xt* 

[0 0 3 9] i^±<D-^^wtmRxf};xr<Dmm^j:m.mi'^ 

m^m7r^tL^xRx^mmtL^X(Dh<DXh^t\^^'?::t 

So 

[0 0 4 0] wi.\^-^mm 

u-^—(D<}^f-j:<thi-o. ti'^i^<i^mmmRxj^ry' 

^sfeSo mmm^^^\^m.w<ommRxiTy^y-^< — ^ 

[0 0 4 1] mm^mmm^^-r^^^'j mt\f:=^') 7":^ 
mi^hfx.timm'R^W)^ (mobility) TKy-^- 
(om^4 :t>mm^^^tu^^x^^'^^. ^nm^^ 
y ^{i:tf:=^y y^'v^y (D^dFLo^Ei-^Bv^rmt^x 



(6) Wm^S~2 5 0 1 2 7 
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[0 0 4 2] ^ti, ett»?L<DS®-h{-*5ttS?Si|^SO 
?ggf (segregation) «^iiX^^^r^^° l^— ^ r:/y 

ir^m^hm<omWxm&^mi^^ :i ^ ^-^mi^-t^ tit 
[0 0 4 3] rtufi^/c. S^ft^6^®«^>i^y ^fti^ 

>^>^iLmmmRxf (xm T>^y-^< — -t^N-u-^ 

20 Sr^;OS-e#So S*^Jt*i^^^-Ct^/cfr<. a^^'c?:^^: 

r >^ y — '^y< y^xt^^KWt^ 

[0 0 4 4] 7}fy ^{btf^y T^v-t^igj^^s^^tRL. ^ 
y ^fki^::^y xy'^®^>--/^i-syc:^t>^;::;bDJ£TT*t- 
mm^m^^^x 2 0(^35^?,^ t - h v^-z^-r s c 1 1 t*# 

So #^tbS^'^tiii^fflVNSS7^1SJig^f^C< ^v^5^ 
iSRlT*^»?JILoWfb:^^pmr-S^>SOT% /<:y7^y-C0f^ 

[0 0 4 5] m^x'^m\^<07i^v ^it^^v'f^^^v 
—xi^^<i^nm<DyfsV^it^^])'f:^:^})'^—(o\^^'rth 
40 ;^^^i^«i-s:i^i- J: or. mm\^'^m\tx\t^'pmm 

rn:^/]^:^^ (^1 0'-'^^2 OMr a d) tf— 

J: 5 J^c^ii^^^/^^-S$:M^^fflv^Sr <b ic: J:oT^ 
fil^^S (#^>c^{^MLytJK^fb7K^^^i^) :^t{^X 
oT. ^ga6ibt^fcW^4^^tSr ^^a^r^Sc ^ffi^Kj^cffiJ 

t*. mmm<o4:^>mm\±\'X^ti.x^^nKxi^:^-:f 

50 >'m«^^4o^/^r^csc^T^ fiS^c^r^rfeSo 
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[0 0 4 6] ttfiB(^i: 5 ^ft;tf::^y7=V7j^y-^ 
[004 7] «^ft:^«J«*{-*5v>T(^^^m(^Stbtt 

(mobility) ^m^^tl^<OX\ :^'J^i\:}f:^V'r:^^ 
y -V— (C^Dtt-S^trdnigration) I'X^^BmW^^i.fch 
(DXh^Oo MSi-J:oTf^. ^COIBM (conformatio 
n) RrlWW} (motion) f^. Jgil^ (transport) 

Lr^^t^*#T*fe'9. $^{;^4^y #{btf^yy=v^c^ 

littffi^^ i- <J: ^ «r ^ Wif^ma* J: o TfS;!)D ^ tt S o 
[0 0 4 8] iSggS^^lJ (series) ^;l*5V^r. ^<b*(7)/J^ 

Xh^o ^'th<mm\^m (A) ^(Dgem- 

[0 0 4 9] :^mmm^mm\^ti^ ^y^>i^=f'=^ry<^y 

t^. ?ijffl^tg^^5>fii^tg(^^ (:a) ^40g em-v^>^/^' 
[0 0 5 0] ^mttf^4^y ^fLtf:=:y7=V;^fy-^-<7)^ 

wttK^i»tt{--r s ^ ^ /.^ < ^ y -^-^^^B^aWit^^b* 
(^^ciMLTf*. $e>{^. T^y -e-cD^^/cCSaj^t. y 

J^m^ :t:y t ^ V -^—(O g em-v^:7/^';<^/^';^;— 4^ 

-e. T^y »{btf:=iy7^>'<75^f^fi^/^ia^ft^WttKco^ 
[00 5 1] Tffy *fk}f:=^y7=V4^^4^y'^"^o?:^:^^ 

>'^mummwir^:zt\c^ox. ^x<D^m^m<D 

^ Ji^fiJc $-^i:5:it{-<fcoT (ferroelectric) ^tt 

t^oT. ^mmm^:^^^xm\^^fcm'^. am^t 

i^m{^y^mxh^^m^M^ir:S>'h<Dtir^, 

[0 0 5 2] mmxnT-:fy—y< — ±y<u—^—(Dm 



(7) ^mW'S~2 5 0 1 2 7 

12 

[0 0 5 3] mm\^. 
TLK^g^ (-^tvib^^Sl^i^^t^i/SDT) ^#5ILXt^?I 
10 51;^ ^^-r :i ^ J: o xm^m:imW~r^ r <^ CI <fc o r 

ttte: J; o r e> < mmnRxj^^^ v ^it y r^>m^ 

[0 0 5 4] ^^r^J^^^^J<t<7>ffl'g'^i:^^V^r. 4fy# 

y^>mm\mm^thx»\^^^iLmm\z^ti^, 

::<0::^ffif*Benzinger 6 t^l <J: o r^ffliRFfF^ 4 3 8 4 0 

4 7-§-0>^lffl»i^lE^^turv^5o 'J^^m^j:h\^:^fy^^^m 
20 xtim^HWilsf^^^T^^^y ^{bt^^y •7=V^^g1:»l;i^iD 

tvrv^/£v^t)<7)>b. ^0. 2 5—^ 100 ^/u(om^. 
s^/i-(Dm^xhoxx<. ^dPLS^y ^fLtfrnyy^v 

t{c^-Dx^h\z.^m~t^<Diz.mcmi.x\^^^o 
30 [ 0 0 5 5 ] y ^{i^ y y -^—(om^x^^^T^ 

y ^ft^ y -r ^'^^^^ -^xf^BifH ^ Wtl^R^r* 
% Yt-h^^. m^m^. ^Mic^o^/^T7}fy *{e;i^::^y 
yx^-^^fif^-^^w^^^E^^^-e^t). Aswi^t^i^ms 

SW(-jfilLr>b) Tffy *ft;tfrr-yy=v^^^^^i:t>«^ 

^^it^. ^mm<D^iiw. #{-mK^y ^fbt^^yr^ 
[0 0 5 6] rti^co^»i*<^*?»J^. &.T(omimi<^ 

50 
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